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|. Make plots
2. Work with data containers
3. Make new fields

4. Advanced analysis: clump
finding




Slices
Projections
Profiles
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» Slices - try now
* Projections - try now
* Profiles - try later

Biace Plots - try later
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Projections - “02_projections.py’
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DATA CONTAINERS

vt gives you data
In “data containers.”
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vt lets you think about
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vt lets you think about

physical objects
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vt lets you think about
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vt lets you think about

physical objects
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and forget what's underneath.



vt gives you the
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vt gives you the
data you want

and only the data you want.



You can do whatever
you want with It.




You can do whatever
you want with It.

sp = pf.h.sphere(center,
(2’ \\mpcll) )




You can do whatever
you want with It.

sp = pf.h.sphere(center,
(2’ \\mpcll) )

“Density”]




You can do whatever
you want with It.

sp = pf.h.sphere(center,
(2’ \\mpcll) )

“"Temperature”]




Position information
5 el oSt

sp = pf.h.sphere(center,
(2’ \\mpcll) )
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Data containers give fields
as Numpy arrays.

sp = pf.h.sphere(center,
(2’ \\mpcll) )
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DATA CONTAINERS

« All Data

SReoon

& it
- Disk =

* Ray \




Data containers - “03_data_containers.py”

All data:

yt : [INFO ] 2013-10-18 10:19:30,172 Getting field Density from 8714

[ 4.38051338e-34 4.45548955e-34 4.45417363e-34 ..., 2.56533310e-31
2.56964633e-31 2.57055874e-31]

Number of cells: 47003552

Region:

yt : [INFO ] 2013-10-18 10:20:25,463 Getting field Density from 5695

[ 1.89926932e-31 1.82609188e-31 1.7766900%e-31 ..., 1.94573193e-27
9.19540431e-26 1.32093682e-25]

Number of cells: 27519134

Sphere:

yt : [INFO ] 2013-10-18 10:21:20,673 Getting field Density from 8564

[ 4.62126245e-31 2.25309917e-31 5.25146029e-31 ..., 3.21442248e-24
1.90200675e-24 1.45183160e-24]

Number of cells: 41508984

Disk:

yt : [INFO ] 2013-10-18 10:24:17,551 Getting field Density from 8714

[ 1.14037559e-25 1.52372888e-26 3.26771131e-27 ..., 2.42721258e-27
1.65147053e-26 2.16783310e-25]

Number of cells: 41055352

Ray:

yt : [INFO ] 2013-10-18 10:28:58,052 Getting field t from 62

yt : [INFO ] 2013-10-18 10:28:58,156 Getting field Density from 62

[ 4.38051338e-34 4.45548955e-34 6.30888871e-34 7.24134921e-34
7.0338768%-34 1.22659459e-33 1.67749367e-33 1.57043086e-33

1.00147836e-32 9.23900927e-33 9.07601414e-33 9.12743561e-33
9.63259975e-33 8.60827172e-33 6.32440585e-33 3.03634380e-33
6.19011705e-33 4.61429948e-33 2.90825912e-33 2.28028536e-33
1.54986378e-33 1.48328319e-33 9.73125572e-34 6.00240888e-34
5.63598145e-34 4.85509815e-34 3.81858144e-34]

Number of cells: 631




Sphere projections - “04_sphere_projection.py”
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Disk projections - "05_disk_projection.py”

rom yt.mods import *
f = load("DD0200/R7_YC_0200")
sphere = pf.h.sphere(pf.domain_center, (10, 'kpc'))

ormal = [1.0, 0, 9]

disk = pf.h.disk(pf.domain_center, normal,
(10, 'kpc'), (1, 'kpc'))

or axis in "xyz":
plot = ProjectionPlot(pf, axis, “"Density", width=(20, 'kpc'),
data_source=disk)
plot.save(name="first_disk")
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Disk projections - “06_disk_projection_2.py"

from yt.mods import *

pf = load("DDO200/R7_YC_0200")
sphere = pf.h.sphere(pf.domain_center, (10, 'kpc'))

J_vector = sphere.quantities['AngularMomentumVector']()
disk = pf.h.disk(pf.domain_center, J_vector,

(19, 'kpc'), (1, "kpc'))

for axis in "xyz":
plot = ProjectionPlot(pf, axis, "Density", width=(20, 'kpc'),
data_source=disk)
plot.save(name="second_disk")




Disk projections - "“06_disk_projection_2.py’
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Derived quantrties turn
fields into single values.

sp = pf.h.sphere(center,
(2’ \\mpcll) )

“CellMassMsun”]




Derived quantrties turn
fields into single values.

sp = pf.h.sphere(center,
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Derived quantrties turn
fields into single values.

sp = pf.h.sphere(center,
(2’ \\mpcll) )
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Derived quantrties turn
fields into single values.

sp = pf.h.sphere(center,
(2' “mpC”) )
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Derived quantities - “0/_derived_quantities.py”

from yt.mods import *
pf = load("DD@200/R7_YC_0200")

# make an "all data" container

my_all_data = pf.h.all_dataQ)

print “All data:"

total_mass = my_all_data.quantities["TotalQuantity"]("CellMassMsun")
print "Total mass:", total_mass, "Msun"




Profiles allow you to plot
one field versus another

sp = pf.h.sphere(center,
(2’ \\mpcll) )

e RillottColilection (pf, center=center)
el oisens e ologcct (sp, [ 'RadiusMpe, S Densatey )
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Profiles allow you to plot
one field versus another

sp = pf.h.sphere(center,
(2’ \\mpcll) )

e RillottColilection (pf, center=center)
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Phase plot - “09_phase_plot.py”
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Creating new fields
S easy.

sp = pf.h.sphere(center,
(2 g )
@derived field(name="Cats”,
units="meow’”)
cl=smm@=in s (Fice]ld, data) :
S S e e
le=imen data [Yx7] + \
felaleali e nsity ] *
data [ “Temperature”])
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New fields - “10_new_fields.py”
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Advanced fields - | | _advanced_fields.py

from yt.mods import *

@derived_field(name="DensityEnhancement™)

def DensityEnhancement(field, data):
my_density = data.get_field_parameter(“mean_density")
return data["Density"] / mean_density

pf = load("DDO20A/R7_YC_0200")

my_sphere = pf.h.sphere(pf.domain_center, (10, "kpc"))

mean_density = my_sphere.quantities["WeightedAverageQuantity"]("Density",
"CellMassMsun")

my_sphere.set_field_parameter("mean_density", mean_density)

print "Mean density:", mean_density

plot = ProjectionPlot(pf, "z", "DensityEnhancement", weight_field="Density",
data_source=my_sphere, width=(10, “kpc"))

plot.save()
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Finding Clumps
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Clump Finding -1 2_find_clumps.py”
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Clump Finding - " 12_find_clumps.py"

: [INFO ] 2013-10-18 12:14:37,932 Getting field x from 1
: [INFO ] 2013-10-18 12:14:37,932 Getting field y from 1
: [INFO ] 2013-10-18 12:14:37,933 Getting field dx from 1
: [INFO ] 2013-10-18 12:14:37,933 Getting field dy from 1

: [INFO ] 2013-10-18 12:14:38,015 Saving plot clumps_Projection_z_Density.png
Clump mass: [4926399.7741416385] Msun
Clump mass: [663288412.58299804] Msun

“cat galaxyO030_clumps.txt”

Clump:

Cells: 38

Mass: 4.926400e+06 Msolar

Max grid level: 8

Min density: 3.203149%e-24 g cmA-3
Max density: 7.243956e-24 g cmA-3

Clump:

Cells: 4912

Mass: 6.632884e+08 Msolar

Max grid level: 8

Min density: 3.163817e-24 g cmA-3
Max density: 7.733779e-24 g cmA-3




Clump Finding - “find_clumps_big.py"
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